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(57) Abstract: 



PURPOSE: A CMOS(Complementary Metal Oxide 
Semiconductor) image sensor is provided to 
implement ail circuits required to image sensing into 
one chip and implement image sensor operated in 
low power and high speed. 



CONSTITUTION: A CMOS(Complementary Metal 
Oxide Semiconductor) image sensor comprises a 
pixel array(i), a row decoder and driver(ii), an A/D 
converter(iii) and a digital logic(iv). The pixel array 
arranges pixels in N x M and senses the data about 
outside image. The row decoder and driver accesses to random row of the pixels. The A/D converter 
converts the analog voltage from the pixel array into digital signals in order to reduce fixed pattern noise. 
The digital logic generates control and timing signals. 
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(54) AUg^: OIOIW gjj 



;"o,^go nma «■ c EH)llf 4€N USS IBS Suffixed pattern noise)! M0I7I f loO □ * 1 

o M War* a3w PdA saipi w o^sn-axis e<» s not s euois as as 
s $1*!- cmm s*i stittQ. 

ass 

Elgg irSDU CCrM CMOS 0|0|X| SAJM CHtT Mm CrOIOrHgE. 

E2 ±a gfgoil 0}g CMOS 01 01 XI t«AI°l 0r±E1 M^(MCLK), Vsync d2 SL Hsync d2°l ITrSE. 

E4=g 1T30II COB EEHDItf USE. ,. 

E5SB m'Sm C[fS A0C2J 

E 63 £ ZJBtr HI 271 SI SE. 

£ 7s m^S^EISI OrMS^ f^ SSTjU Or^Sa B=* AHM2I.SHB EAItt EH3I9 CrOIOOg 
E. " 

e 8= m?i s g7i «ioi ii2M 4T tia istcmos sise. 
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s efgg f/\S.± (Complementary Metal Oxide semiconductor)' 
*V 5101 Q. 




S30I Of^FJ&f&tr Jf&z? JfM 
e ggs aqiA^KHl 7I&!^K31 XI 2^ S ^§01 ^2— OIDIXI flj 

AIM 7illS5r=ai □ ^5jOI 2iQ. 

g^5r?l Sit* g CMOS OIDIXI SiOiM, CHI &SSfe Sll ^fL* 1 ™ 1 !? 

boh bhbsmI 5j/dl-^oK7l ^|*»^ 5S CI3QI S EEKJItH 4=EN IBS S§ (fixed pattern 

SiSa lop wi ut\% 61 fis°i e^f} en & s aisoi earn oisshoi ^ 
Saor *"«5s¥B Aafe owin aerl axis dte eswi ««• owao-awi * 
era 55ilf5oia aslssl w trail £3 sshioi oi^oisq. 

Oloh g^S ESS SSSHfl B W9SI SigAIOllg gAOtl elSttD. 
£ ]£ g gfgog [D/S CMOS 01 01 XI (3A10II tHtt QOIOHlSSEOICr. 

CMOS OIDIXI *SAJ= 800 x 6002J CHcllOI(pixel array), PSQ S 2 EHD I til (Row Decoder and 
Driver), 3.2KB CIS El°] fcfHH(0RAM Double Buffer)! A0C(Analog Digital Converter) i3 J 0 
01X1 £LU1 HOI S! ErOIS £!£ 4S«S *l£. h DAIS gSj^(System Control and Timing Generator)^ 01 

»fll 013101- PMEId S c (depletion mode) M?HA|^Efl 7h2 4T NMOS S|*! S XI2S- D0I2E 
S OlSoral, £? □aoaEEWIHIfe AIE1(shutter)if AIZ^ flIOl a H7I § 

HEJH, 80TOH2| MC£ USS BB@ SS(fixed pattern no in)* * 0I7| I flflj C|X|| OIS 3 




readout )M 9|SH §4^010-. 




£ 25 a «^CHI tO/g CMOS OIOIAI *0A|2| Dr±E1 M^KMCLK), AH i 
AH^S ^°J°1 ARM SEI^ Hsvnc iiJ«EOID. 




E 3^ 391 SI^SJ SSESAI, 7a£& Q0I2E2K PhiTOfl gSSrO) 51 OOI£E(200)M J£J| 
i^tSfg i^(A)S g^fiPl MSH^ffl eaAI^E1(NM1)£h, i!S Sfi 9|oH PhiRHI f 
B«KM 4^1 (MM Ad WsiW Sfe 2St# BHSWI ■ EI3fl M?HA|^Ef(NM2)2L 

11° (soUra'fol «o^7)^l ■ ItWlW EEfOtM M?HAI^Ef(NM3) 3 Phi SHI SBSKfl 01 
leaijg © 4= 2tE^ *r= ^«!M EgjA|^Ef(KM4)S OI^CHSP-. 

PhiS S PhlT)M HSSPI 5? E.5J- 




m A5« aSW S ?SS i8 A!S(/Scan)(HI gBsKB 2|¥ EHES^EI »IOj 
^S(Tx)i" eeH^iHsfe M?H^Oia M0|M(305)2f, £J\ M?H^OI^ J|0|M(3Q5)S*f_E| »«|a& fl = 
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S*i 2£( INTEGRATE )g »|0IMS eiqarSDl MSH±0|2 XI 01 M (305)2) I^SS SAI23B ATOIOII 3 
1E| = M?!!7a^E1(308)S OI^CDSP. 

0\7\M. ±m 2 2 (Scar* LHXI Scarv,)= S!E? 5E A| 2°) ?2JSM S!ED(windowing)oK)l H0UD7I 
oi*e 0)<=ai-* StOIH, JdlOl 2h2! Sx& MgHAI^E-|(NM4)2) PhiSM gT«ol-7l 2\t> 22SA1, 0)1 

aei° i dii"EF°i {&aFsa# 5isi"^a. mo\ 2h°j Rx= ei$j m!hxi^eh.(nm2)£) PhiPs ma 

51-71 91^ 2SSAI, 5M PO|£E(200)g 2 £4221 ail(VDD)S Elfi!A|7|7)D g^BOIIAI 715 

°i\mmm mk fl^Wsi ^mhoi A>gEioi, flioi tx= mlh^qi ^*±|Knmi) 

°J PhiTg ^4§oK?l 91*!- 2SSA1, 3§ O-0|2E(200)§ VDD 31 US EISAI1J OS Rx2f sHM g2*oH31, 
SSL Q0|2k(200)0i I 01=. Hg AI3 S2& OIOI73 QI0IE1M A)g 

E| = 2 £01 P. 

ig Q0|£E (200)0)1 M g^ol-Cfl D-25H 4548)11, 4SS£! ¥2ol-g 23SI7I ?I*H I||CH¥S¥E1 
Sroi(high)- 2^ 2h( INTEGRATED S^EIOI PhiTg 'sl° ( lowVsi 2 , II 0)1 [Q€h SUS^ 

S| EEH^ffl eg*|±E1(NM1)7F @-2=SP. 01 OH , ±E 22(Scan)= *?=oP)l g^D. 




— - _l(SC£. „ 

iaoi'piiTs S "pn re a "sTbr aiioi ^'i'^sa.' 3eih, txsj km skjasoi en 

7:1(306)0)1 EH XI a OI0IE17I- PhiTS g^£!P. 

ess? ^-s oil aim aocsi M^Eoia. 

8007H SS A0C2J S|§*12! PAIS ge?g 54 SH S|g 0)Efl0ie^E1 g<MEI = 3 (raw) OfeTSZl 5) 

^ 2srg 8uim paii a m \?\ ?\n A^g^c^. 

ADC »=*= CIXIB 7)£E-|M 7)XI = eiS OhtefSIl SS = 22T W4S7I (single analog ramp voltage 




2^±AKanalog switched capacitor integrator)^ ^£jE|0)2P. 
E 62 471 E 52J Z!e# dim7|0)l [Ht!- SISESAI, ol±OIEIAI± «£§ 7K5 ! gap CMOS 3^ Al^ 

71= 33101 2E ?)£E1°) 4EHg PS tfiHS gqW. 

e ?g si^s^ei°j opyrsn ge< 2^si- ofysn s=g moisj swg eai^ Ehoia aoiomig 
oip-T 

naje^EIHJ 71^ ?it°f g^s s|££j =SHaiD)M EIS S^MAI A|5f«h= D= ISiil Afgol-O) SSh 
Elffl^D QS g=^ fflsf no SIS 3 015171 S301IA) SiSS) 5|CH B S)oS 1§ 

§ AfgoKfl D)^f 384 ±g§ 7)ATH S^Sj^S B£hE|Oi2Q. 

E 8S i*7l a Si 71 SI 01 i!H§ 7h2 4T Pg MS\ CMOS tl^EOIP. 

e »»2J J\% 4^71 Hl-^t]- ^A|01I0)I [Q-Et- ^ill^^S 7lsEISl^U. ^A|(ffl= D. 

I Scroll- □ %€m we aoi o r y§ ^sraot Etr, s sssj 7ig jewsi ««2i 2 

l7)Efe^ S h S^ 71 1 A^2I g^l LHOflA) MkWW 7hs^ OISIW 4= SiM SOI P. 

6f7iaf &0| OI^CHAI^ B WSS OIOIAI *!!£!0II ifitt SISM SStl-S 4= Si^O), Et^ 

732^ S H^^S ^?g7|-3tr OIOIAI t!!A11 =t*iV 4= 21= ^TSt^ £2F7t SIP. 

C377 i?^ 

g^lT 1. CMOS OIOIAI S!A|0)| 2iO)A), 

tfSof= Sli ^[HSI AI7IE§ 7hS K7H, MS M7HS HHxIolOl 2IY0)1AI gCH2= 

feKHl 0)«| Sag aA|o|= S!^ CHEflOl t3: 

^7|SJ°! AlEIg S*H Al^i-21 AflCH S SI7I g^g gOloW o|-7l ^loH ^71 S|^2| g°| S^B S3 
g5)7)| ^AH^ol-71 9I*J- P3P S EEIOIB) $3: 

IlgS Me Sg(f Ixed pattern noise)g §0171 ?|tB PAIS 015 JHSj IB^ J_ Ul 

271 g^l OlIoKfl ^71 SJ^ 0)3101 4B°S^Ei g^EI= 0h^S3 22fg PA|g 2h£ e&oh7l 

owsh-paii ash a 

fllO) a EhOIS 22 4Sgg PAIl SS| 4=B 
g StloW 0I?0)A1= CMOS OIOIAI tSAj. 

2. fll I %W 2iO)AI, 471 O^SH-PAIS 4=3^. 
471 PAI1 01 S 45 MU a 471 OIDIAJ ^Aie^EIBJ OIOIAI QBOIEI g^g ^Ifi OIOIP i»m 
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m ?HI*l-= CMOS 0101 XI t!!A1. 
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